We report two patients in whom a Portex GWDFT was complicated by surgical emphysema. Subsequent examination revealed posterior tracheal wall tears in these patients. The exact aetiology of these tears is unknown, although the tracheostomy tube introducer may have been implicated. We suggest a management plan for this complication.
Percutaneous tracheostomy techniques are becoming widely accepted in intensive care units 1 . We present two cases of surgical emphysema that occurred in patients who underwent percutaneous guidewire dilating forceps tracheostomy (Portex, Kent, England). We review the current literature related to surgical emphysema as a complication of percutaneous tracheostomy and suggest a management plan.
CASE HISTORIES Case 1
A 77-year-old female was admitted to another institution with acute respiratory failure due to an infective exacerbation of chronic obstructive airways disease. Her medical therapy included nebulized bronchodilators, steroids and empirical antibiotics. Within twenty-four hours of initial endotracheal intubation a size 8.0 Portex percutaneous guidewire dilating forceps tracheostomy (GWDFT) was performed. Two hours later she developed extensive whole body subcutaneous emphysema. Bilateral chest drains were inserted releasing subcutaneous air, but no pneumothoraces were identified on subsequent chest X-ray. The tracheostomy tube was exchanged for a 9.0 Portex standard tracheostomy tube. Subsequent fibreoptic bronchoscopy showed a tear in the posterior trachea extending 1.5 cm beyond the end of the tracheostomy tube. The defect was made patent by the tube as it was not visible bronchoscopically with the trachea extubated.
An oral endotracheal tube was positioned under bronchoscopy with the cuff distal to the tracheal tear, thus controlling the gas leak. The patient was referred to our hospital for cardiothoracic consultation. A CT scan of the chest excluded mediastinal pathology. Conservative management of the tracheal injury was recommended. The patient was transferred back to the referring hospital and weaned from mechanical respiratory support. She made an unremarkable recovery.
Case 2
A 64-year-old male was admitted to our ICU with respiratory failure caused by infection and pulmonary haemorrhage. He was receiving treatment for Goodpastures syndrome, including cyclophosphamide, plasmapheresis and empirical antibiotics. He was in renal failure, was thrombocytopenic and required IPPV with Fi0 2 >0.6 and 15 cm H 2 O PEEP.
Despite sedation he remained rousable and appropriate in his responses but troubled by his oral endotracheal tube. An earlier attempt at nasal intubation failed, resulting in significant nasal bleeding. A Portex GWDFT was performed without apparent incident on the fourth day of ventilation to facilitate reduction in sedation. Placement of the tracheostomy was achieved between the first and second tracheal rings and chest X-ray confirmed good position. Five hours later there was a sudden onset of profound head and neck surgical emphysema. Ventilator settings were adjusted to reduce peak inspiratory pressures. There was a progressive increase in oxygen requirement to an FiO 2 of 0.9.
Bilateral chest drains were inserted but there was no escape of gas from either, and no clinical improvement. No pneumothorax could be identified on subsequent X-ray.
After discussion his family requested treatment be withdrawn. Consent for autopsy was obtained.
At post mortem, tracheal placement of the tracheostomy tube was confirmed and a 2 cm linear tear in the posterior trachea wall was seen 1.5 cm distal and paramedian to the tracheostomy (Figure 1 ).
There was no other associated pathology in the posterior tracheal space and the trachea itself. Histological sections showed no vasculitic involvement of the trachea. A small laceration of the lung from one of the chest drains was noted.
DISCUSSION
The percutaneous tracheostomy techniques most commonly used in intensive care units are the Ciaglia percutaneous dilatational method (PDT) (Cook Critical Care, Bloomington, U.S.A.), and the Portex GWDFT. Tables 1 and 2 list respectively those published articles pertaining to the Cook PDT and Portex GWDFT methods.
Guidewire dilating forceps were originally described by Griggs et al in 1990 2 . As Portex GWDFT kits have only been commercially available since 1994 there is less published work describing associated complications.
The specific cause of the tracheal tears in these cases is not clear. The lacerations were so positioned that the cannula and needle are unlikely to have caused them. It is unlikely that the soft J-tip guidewire could cause such a large injury. If it had, the tracheostomy would probably pass posterior to the trachea. Dilating forceps used in early percutaneous tracheostomies have been implicated in posterior tracheal wall tears 3, 4 . The dilating forceps used with the current Portex kit have atraumatic tips. Neither the J-wire nor the current forceps has been described as causing tracheal injury.
Both patients were at increased risk of complications because of tracheal intubation and IPPV, steroids and infection. Posterior tracheal wall injury is an early but infrequent complication of endotracheal intubation 5 . The early timing of tracheostomy could implicate the oral endotracheal tube in Case 1 but not Case 2.
We believe the tip of the tracheostomy tube introducer lacerated the posterior wall. This would account for the seemingly unremarkable initial dilatation. Fish et al concluded that the Portex percutaneous introducer was more liable to cause a laceration than both the standard Portex obturator and the Cook PDT assembly 6 . Portex contend that the case described by Fish et al was "probably" due to insufficient stomal dilatation and a subsequent "sudden jolt" on intubation, damaging the trachea (Personal communication).
The Portex GWDFT technique had been in use in our ICU for five months. Twenty-five percutaneous tracheostomies were performed. Three patients excluding Case 1 had suffered from surgical emphysema of any severity. Case 2 was the only one in which the emphysema was considered clinically significant and therefore further investigated. It has been implied that the complication rates for these procedures decline with increasing operator experience 7 . Some authors have suggested that there is a steeper learning curve with the Portex GWDFT than with the Cook PDT method 8 .
Tracheoscopic guidance for the Cook PDT technique is practised in some centres and has been recommended as a means of avoiding major complications during placement of the tracheostomy tube 9.10 . This requires extra personnel, increases cost and complexity and may cause morbidity 11 . The bronchoscope may be unhelpful in preventing any tears caused by the Portex GWDFT introducer as this is obscured from view as it is inserted 6 .
Based on our experience and literature review we suggest the following management plan should surgical emphysema occur following percutaneous tracheostomy. It should be emphasized that the reported incidence of pneumothorax is less than half that of surgical emphysema ( Table 1 ). The decision to insert chest drains should be made cautiously as the procedure carries risks evident in Case 2. A chest X-ray (A-P) is needed unless a dire clinical situation precludes it. A lateral chest X-ray is useful to exclude malposition or migration of the tracheostomy.
Once surgical emphysema is identified, the tracheostomy position should be confirmed clinically, radiologically and with fibreoptic bronchoscopic examination. The airway pressures should be minimized and if feasible the patient should be weaned from IPPV to a spontaneous mode. The progress of the emphysema should be monitored.
If the patient's clinical condition is stable and the surgical emphysema does not interfere with patient care, then a conservative approach may be adopted. If an increase in FiO 2 is required, no further weaning should be attempted until the airway is adequately secured. Fernandez et al also report a series of 162 patients with one pneumothorax and three posterior tracheal tears identified tracheoscopically 9 . No mention was made of surgical emphysema.
These studies vary in terms of geographic and casemix sites, study designs and operator experience. Some are randomized comparisons with other forms of tracheostomy. Often the complications were assessed retrospectively. 
